Transcription through chromatin: understanding a complex FACT.
In eukaryotic cells, genomic DNA is assembled with chromosomal proteins, mainly histones, in a highly compact structure termed chromatin. In this form, DNA is not readily accessible to the cellular machineries, which require DNA as a template. Dynamic changes in chromatin organization play a critical role in regulation of DNA-dependent processes such as transcription, DNA replication, recombination and repair. Chromatin structure is altered in transcriptionally active loci: the basic chromatin unit, the nucleosome, appears to be depleted for one histone H2A/H2B dimer. Previously, reconstitution of RNA polymerase II (PolII)-driven transcription on chromatin templates in a highly purified in vitro system led to identification of FACT (for facilitates chromatin transcription), which was required for productive transcript elongation through nucleosomes. FACT was proposed to promote PolII transcription through nucleosomes by removing either one or both H2A/H2B dimers. Here we present an overview of the earlier studies, which resulted in the initial identification and characterization of FACT, as well as the recent findings that refine the model for the mechanism of FACT function in transcription.